Expression of fibroblast growth factor receptor genes in human hepatoma-derived cell lines.
The fibroblast growth factor (FGF) function has been considered to contribute to various human tumors and malignant growth of neoplasm. Hepatocellular carcinoma (HCC) is a typical hypervascular tumor, and it is suggested that FGF may be involved in hepatocarcinogenesis. Therefore, the relationship between the progression of HCC and expression of FGFs and FGF receptors (FGFRs) was evaluated in this study. We investigated the expression of messenger ribonucleic acids (mRNAs) of FGFs and FGFRs by reverse transcriptase-polymerase chain reaction (RT-PCR) analysis in eight human hepatoma-derived cell lines (Hep3B, HLE, HLF, HUH6, HUH7, KIM1, Li7, and PLC/PRF/5), one hepatoblastoma-derived cell line (HepG2), and human primary hepatocytes. In addition, effects of FGF-1, FGF-2, and FGF-7 on the growth of hepatoma-derived cell lines were studied in serum-free defined culture conditions. An RT-PCR analysis revealed that all cell lines except PLC/PRF/5 expressed all FGFR mRNAs: FGF-R1 (IIIc), -R2 (IIIb), -R2 (IIIc), -R3 (IIIb), -R3 (IIIc), and -R4 mRNAs. In contrast, human primary hepatocytes expressed FGF-R1 (IIIc), -R3 (IIIc), and -R4 mRNAs but not mRNAs of FGF-R2 (IIIb), -R2 (IIIc), and -R3 (IIIb). All cell lines except HUH6 and HUH7 expressed FGF-1 and FGF-2 mRNAs. Addition of exogenous FGF-1 or FGF-2 (or both) to culture stimulated cell proliferation in several cell lines, but FGF-7 exhibited no growth stimulation in all cells. Hepatoma cells may possess a proliferation mechanism regulated by an autocrine mechanism, a paracrine mechanism, or both, which are mediated by FGF-1/FGFR or FGF-2/FGFR (or both). In addition, a gain of FGF-R2 (IIIb), -R2 (IIIc), and -R3 (IIIb) may be associated with malignant transformation of liver tumor and may eventually serve as useful diagnostic and prognostic indicators.